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JAERI-KEK Joint Project on High Intensity Proton Accelerators 
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Japan Atomic Energy Research Institute (JAERI) and the High Energy Accelerator Organization (KEK) are promoting the 
joint project integrating both the Neutron Science Project (NSP) of JAERI and the Japan Hadron Facility Project (五IF)ofKEK
for comprehensive studies on basic science and technology using high-intensity proton accelerator. 

This paper describes the joint project prepared by the Joint Project Team of JAERI and KEK to construct accelerators and 
research facilities necessary both for the NSP and the JHF at the site of JAERI Tokai Establishment. 
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1.. Overview of the Joint Project 

1. The Highest Beam Power in the World 
This paper describes a new proposal to pursue frontier sci-

ence in partic1e physics， nuc1ear physics， materials science， 
life science， and nuc1ear technology， using a new proton acce1帽
erator complex at the highest beam power in the wor1d. The 
plan has been discussed and it is proposed joint1y by the High 
Energy Accelerator Research Organization (KEK) under the 

Minis町 ofEducation，Science， Sports and Cu1ture (Monbusho) 
and the Japan Atomic Energy Research Institution (JAERI) 
under the Science and Technology Agency (STA). Previously， 
these institutions proposed the Japan Hadron Facility (JHF) at 

KEK and the Neutron Science Project (NSP) at JAERI， re-
spectively. The present new joint plan， temporarily called the 
“Joint Project"， is based on these two past proposals. It is also 
proposed that accelerators ofthis Joint Project be cons加 cted

at the JAERI site. 

The frontiers of acce1erator science are in two complimen-
tary directions. One path is towards the highest beam energy， 
examples for which are LEP (electron + positron c01lider at 

100 GeV each)， RHIC (Au + Au collider at 100 GeV per 

nuc1eon each)， and LHC (proton + antiproton collider at 7 TeV 

each). Them句orpu中oseofthese energy-frontier acce1erators 
is to hunt for new partic1es， for example， in partic1e physics. 

The other path is towards the highest beam power. Many new 

acce1erators are based on this philosophy， such as high-inten-
sity electron acce1erators that provide intense synchrotron ra-
diation sources. In proton accelerators， the high beam power 
allows production of a variety of intense secondary partic1e 

beams such as kaons， neutrons， muons， neutrinos， antiprotons， 
and short-lived .radioactive nuc1ear beams. In nuc1ear and paト
tic1e physics， an example using these secondary beams is to 
measure rare processes such as neutrino oscillations and CP 

violation. In addition， sciences and technologies other than 
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partic1e and nuc1ear physics can be carried out by using these 
secondary beams. These sciences and technologies inc1ude a) 
materials and life sciences with neutron and muon beams， b) 
accelerator-driven nuc1ear transmutation of1ong四 livednuc1ides 
in nuc1ear waste， and c) astrophysics research using radioac-
tive isotope beams. The present proposal represents a major 
step in the direction of the intensity frontier. 

2. Accelerators and Science in the Joint Project 

In the present chapter a flavor of these programs together 

with the accelerator configuration are described. 

The proposal has two phases. The “Phase 1" accelerator 
complex consists of 

1.400司 MeVnormal-conducting Linac， 
2.600・MeVLinac (superconducting) to increase the energy 

from 400 to 600 Me V， 
3. 3-GeV synchrotron ring， which provides proton beams at 

330μA(l MW)， and 
4. 50・GeV synchrotron ring， which provides proton beams at 

15μA(0.75 MW). 
In addition， an upgrade towards 5・MWproton beam power at 

the few Ge V energy region is proposed as a “Phase 2" project 
of the present proposal. The final decision on the selection of 
the accelerator type in the “Phase 2" wi11 be made after obtain幽

ing performance data at the Phase 1 accelerator. Figure 1 shows 
the basic configuration of t由heproposed

complex. 

At the initial stage， the normal conducting 400 Me V Linac 

will be used as an injector to the 3-GeV ring. At the stage when 

the superconducting 600 MeV Linac becomes stable， however， 
this 600-MeV Linac will be switched as the injector to the 3 

GeVring. 

At the 50-GeV Proton Synchrotron (PS) nuc1ear/partic1e 

physics experiments using kaon beams， antiproton beams， hy-
peron beams and primary proton beams are planned. U sing 

kaon beams， production of strangeness in nuc1ear matter be-
come possible， and the study of the influence of nuc1ear matter 
on this impurity probe of a strange partic1e wi11 be performed. 
Experiments on kaon rare decays to measure CP matrix ele-

ments， an experiment on neutrino oscillationusing the Super-


















